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ABSTRACT 
Tension headache is an important medical-behavioral 
disorder because of its high incidence and the personal 
discomfort and disruption of normal activities that 
frequently accompany it . Several behavioral strategies have 
been applied in the treatment of this disorder. Two of the 
most prominent treatments are EMG biofeedback and Progressive 
muscle relaxation exercises . Research has shown both of 
these strategies to be effective treatments of tension 
headache but much debate still ensues as to which is the 
mor~ effective treatment. The effects of different self-
mon~toring procedures have never been compared during EMG 
biofeedback or Progressive muscle relaxation treatments of 
tension headache . 
In the present study, 9 people with tension headaches 
were used to compare EMG biofeedback and Progressive muscle 
r elaxation tapes in the treatment of tension headache . This 
study also assessed the contribution of different modes of 
self- monitoring (daily recording sheets and daily recording 
sh eets plus timers) in the reduction of headache activity . 
The participants were university students ranging in age 
from 19 to 25 years . Volunteers included 2 males and 7 
females who reported having tension headaches for an average 
of 41 . 2 months. 
Participants were instructed to self-record daily 
f r equency and intensity of headaches plus .medication intake , 
2 
chemical intake and sleeping behavior . After a two week 
baseline, they were assigned to one of three conditions: EMG, 
Relaxation tapes , or EMG plus timers. Treatment for each 
group lasted one week while they continued to fill out their 
daily self-monitoring sheets and to record their headache 
activity. 
Results indicated that each of the nine participants 
reduced EMG levels with and without feedback given at the 
conclusion of the treatment phase and that eight of the 
nine persons also experienced significant reductions in 
headache frequency . Of these eight, over one - half of them 
reported decreases in sleep onset and total sleep time with 
an increase in the amount of restful sleep. While two 
persons from each group reported decreases in total sleep 
time and increases in the amount of restful sleep, it was 
only in the EMG plus timers condition that all three 
participants reported a decrease in sleep onset . 
The results of this study indicated that both EMG 
biofeedback and Relaxation tapes are effective procedures 
for treating tension headache . Results also suggested that 
neither home practice nor prior forearm extensor muscle 
training appeared to be necessary components of success in 
either treatment modality . Furthermore, although the 
introduction of timers into the self- monitoring ·phase of 
one EMG group did not produce a headache - free condition for 
those individuals , such an addition may provide a distinct 
form of cueing which better prepares the headache subject 
J 
to effectively utilize the biofeedback signal in EMG 
biofeedback . Additional research was recommended, and 
limitations of the present data were discussed . 
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CHAPTER I 
INTRODUCTION 
Headache is a prevalent disorder; for exa~ple, Ogden 
(1952) reports that in a nonclinical population of 4 ,6J4 
individuals , 65% periodically suffered from headaches wh i le 
48% had more than one headache per month , J1% had more than 
two headaches per month , and over 1% experienced heada che s 
daily. 
More recent survey data (Walters & O' Connor , 1971 ; 
Wolff , 1972) indicate that between 50% and 70% of adultc 
experience headaches (Kashiwagi, McClure & Wetzel , 1972) . 
However , Walters and O' Connor (1970) also reported that 
about 46% of wo:nen '.:i th migraine headaches never seek 
medical assistance . Estimates of the prevalence of this 
disorder base d on the number of patients seeking treatnent 
would then likely result in a gross underestimate . Since 
it is considered to be a less serious disorder, tension 
headache or muscle - contraction headache is reported even 
less than migraines (Budzynski , 1979) . 
The present investigation will focus on a particular 
type of headache, muscle - contraction headache , and the 
practicality of the use of biofeedback in assuaging the 
2 
discomfort associated with such events . Before any in- depth 
analysis is conducted, additional background material is 
required .. 
Headaches are not in a unitary classification . 
Although headaches may be simplistically seen as all the 
same , the actual complexity of the disorder is clearly 
pointed out in a publication by Sandoz Pharmaceuticals 
(reported in an article by Budzynski , 1979) . In this report 
appeared a listing of fifteen different categories of head 
pain : 1) Vascular headache of the migraine type which in-
cludes classic and common migraines , cluster headache , 
hemiplegic and ophthalmoplegic migraine and lower- half 
headaches. 2) Muscle - contraction or muscle tension headache . 
3) Combined headache - these are headaches manifesting 
symptoms of both migraine and muscle - contraction headache . 
4 ) Headache of nasal vasomotor reaction - sinus headache . 
· 5) Headache of delusional, conversional or hypochondriacal 
states: psychogenic headaches . 6) Non-migrainous vascular 
headache (nonrecurrent dilation of cranial arteries). 7) 
Traction headaches : due to mechanical traction on intra-
cranial structures by growing masses . 8) Headache due to 
overt inflammation of cranial structures . 9) Referred pain 
' from ocular structures. 10) Referred pain from aural 
structures . 11) Referred pain from nasal and sinus struc-
tures. 12) Referred pain from dental structures . 13) 
R·eferred pain from the neck . 14) Cranial neuritides (nerve 
inflammation) . 15) Cranial neuralgias. 
By far, the most common type of headache is the muscle -
contraction headache (Budzynski, 1979) . Muscle-contraction 
headache was defined in 1962 by the Ad Hoc Committee on the 
Classification of Headache of the National Institute of 
Neurological Diseases and Blindness . Here it was described 
as an ache or sensation of tightness , pressure, or constric-
tion: widely varied in intensity, frequency , and duration: 
sometimes long-lasting: commonly occipital: and associated 
with sustained muscle contraction in the absence of 
permanent structural change , usually as part of the indivi-
dual's reaction during life stresses . 
Individuals suffering from tension headaches often 
complain that they feel as. if their head were being squeezed 
in a vise . Others describe the pain as mostly located on 
top of their head while still others may complain of muscu-
lar stiffness and a pain in the neck radiating over the back 
of the head. The location of the pain of tension headache 
varies greatly among the many different sufferers of this 
disorder (Friedman , 1979) . However , the location of pain is 
generally bilateral, in the occipital or suboccipital regions . 
The character of the pain is a steady ache or cramp but not 
pulsating or as intense as in a migraine headache . Patients 
characterize the pain as tightness, pressure, drawing , and 
soreness. There is an absence of prodromata, nauseau, and 
vomiting;although fatigue, anxiety , tension , dizziness , and 
bright spots · in front of the eyes frequently accompany 
tension headaches . Examination of the patient during a 
headache episode reveals taut muscles, often with painful 
nodules in the neck, face and scalp, Pressing these nodules 
may cause the pain to spread to other areas of the head 
(Friedman, 1972; Martin, 1972), 
Patient data collected in three well - controlled multi-
center studies (Frie&~an , 1979) has provided a detailed look 
at the background and headache characteristics of 1 , 420 
confirmed tension headache sufferers. It appears that al-
though tension headaches are common in both sexes, data 
reveal that the typical tension headache sufferer is a 
married woman between eighteen and thirty- four years of age, 
who is either a housewife or a semi - skilled worker . In most 
cases, no secondary medical disorder is associated with the 
headaches or muscular stiffness (Friedman, 1979), 
Friedman (1979) also found that the typical headache 
sufferers have more than five headaches a month, each 
generally lasting more than four hours. In about half of 
these individuals the headaches last more than seven hours. 
TYPically the onset is gradual and in most cases (77%), the 
headaches are precipitated by emotional or situational 
factors. In 61% of the patients of one study (reported by 
Friedman , 1979) , a nonprescription analgesic was used to 
treat the last headache . 
Both Martin (1972) and Friedman (1979) cite the 
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importance of emotional factors as a common precipitant for 
' 
tension headaches . Psychological components often induce 
the two principle psychological dysfunctions that cause head-
aches: sustained contraction of the skeletal muscles of the 
head, neck, and shoulders , and relative ischemia in the in-
volved muscles. Friedman (1979) proposes four primary 
aspects of the behavior pattern of the tension headache 
individual . First, the most frequent emqtional conflict in 
these patients is the attempt to control their hostile 
impulses and feelings directed at family members or author-
ity figures . Second, self-identity is often critically dis-
torted . Third , the individual ' s actions or inactions are 
greatly influenced by the unconscious wish to remain indepen-
dent. Finally, headache attacks may result in obtaining the 
secondary gain of attention, love, or affection. 
These psychological factors purportedly result in an / 
emotional imbalance that produces changes in muscles and 
blood vessels of the head and the neck. These muscular and 
vascular changes stimulate the adjacent end-organs that 
register pain. These stimuli also evoke presser responses 
which cause vasoconstriction of the arteries that supply 
nutrients to the skin. The scalp muscles function like skin,. 
which is deprived of nutrients during stress. Therefore, the 
scalp muscles do not receive an adequate supply of blood for 
their heightened metabolic needs during contraction. As 
such, the muscles become extremely sensitive and painful 
(Friedman , 1979) . 
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These findings are espoused by one particular researcher 
and are tentative in nature . Further studies are needed b.ut 
at least one is given some insight into the possible compon-
ents of the tension headache. 
Al though a direct cause- effect relati.onship between 
muscle -.. tension and muscle- contraction headache has not been 
established, a correlation between muscle tension in the 
head and neck area and the occurrence or . intensity of muscle-
contraction headache has been reported in many studies 
(Beaty & Haynes, 1979) . 
Tunis and Wolff (1954) report that in addition to the 
sustained muscle contraction , the headache may also be 
associated with a concurrent reduction of the blood supply 
to the involved muscles. A view coinciding with that of 
Frie&uan (1979) . 
Sainsbury and Gibson (1954) have demonstrated that the 
mean frontal EMG scores of tension headache patients with 
headaches present are significantly greater than those 
scores for a group in a nonheadache state. Haynes , Griffin, 
Mooney, and Parise (1975) discovered that muscle-contraction 
headache patients who reported a headache during a training 
session showed higher EMG levels compared to their own non-
headache levels. Relatively high frontal EMG levels also 
were found by Budzynski , Stoyva, Adler , and Mullaney (197J) 
in severe, chronic tension headache patients . 
Other studies supporting the conviction that the 
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accepted pathophysiology of tension headaches is the sustain-
ed contraction of the musculature of the head and neck are: 
Bakal, 1975; Cox, 1975; Dalessio , 1972: Dixon and Dickel, 
1967; Malmo and Shagass, 1949; and Martin, 1972. 
Recent studies , however, have brought into question 
the validity of this assumption by observing little correla-
tion between the degree of muscle activity as measured by 
an electromyogram (EMG) and subjective reports of headache 
pain (Epstein & Abel, 1972; Martin & Matthews , 1978; Masur, 
1978; Philips , 1977). Hopefully future research will 
resolve the enigma of the etiology of the tension headache 
but presently no one accepted tenet is supported by all. 
Despite the high frequency of occurrence, traditional 
treatment of tension headache has been greatly restricted 
to symptomatic medication (tranquilizers, muscle relaxants, 
and analgesics) or individual psychotherapy (Cox, Freundlich 
& Meyer, 1975). 
Recently , however, the self-control technique of 
electomyograph (EMG) biofeedback has been used in the train- J 
ing of headache patients in relaxation of the relevant 
muscular structures for prevention of muscle tension head-
aches (Cox et al, 1975). 
Biofeedback is a technique for gaining voluntary 
control of normally involuntary bodily processes through 
the immediate , continuous feedback of information about the 
processes being controlled (Green, 1979). The aim of 
biofeedback treatment is to lower the level of muscular 
activity leading· to a decrease of pain complaint and 
8 
behavior.. The two major principles involved in biofeedback 
are the immediate knowledge of results and a gradual shaping> 
of responses (Budzynski, 1969). 
Fair (1979) has listed some representative applications 
of biofeedback in the traditional realm of the psychothera-
pist. These include successful application to: anxiety 
(Raskin, Johnston and Rondestved, 1973; Townsend, House & 
Addario, 1975), phobias (Wickramasekera, 1976), dysponetic 
disorders (Whatmore & Kohli, 1974), obsessive-compulsive 
behavior (Weber & Fehmi, 1974), sexual dysfunction(Eversaul, 
1974), and alcohol addiction (Lovibund & Caddy, 1971) . 
Applications to psychosomatic and stress-related disorders 
include: tension headache (Budzynski, Stoyva, Adler & 
Mullaney, 1973), migraine headache (Sargent, Walters & Green, 
1973), asthma (Vachon, 1972), hypertension (Schwartz, 1975), 
Raynaud' s disease (·Surwi t, 1973), insomnia ( Si ttenfield, 
1972), and cardiac arrythmias (Engel, Weiss & Bleeker, 1973. 
The use of electromyograph biofeedback is based upon 
the assumption that tension headache is a psychophysiologic 
disorder and that its occurrence and intensity covaries with 
psychological and environmental stressors . Tension headache 
is an important medical-behavioral disorder because of its 
high incidence and also because of the personal discomfort 
and disruption of normal activities that frequently accompany 
9 
it (Beaty & Haynes, 1979). The aim of this study is to 
assess the effectiveness of electromyograph biofeedback in 
curtailing the frequency and intensity of , as well as in 
alleviating , the anguish often accompanying these headaches .. 
Before presenting the design and actual results of this 
study, a review of the current literature concerning bio-
feedpack, its applications and effectiveness will be 
presented. In this way results from previous studies and 
current trends may be examined to provide one with a 
broader perspective in the field of EMG biofeedback . 
Also in this study , the variable of self-monitoring 
will be examined. The purpose of this is to ascertain if 
simply monitoring oneself's own behavior produces as much 
relief from tension headaches as do biofeedback or relaxa-
tion procedures. The effects of self-monitoring on treat-
ment outcomes will be explored by using two different 
methods of self- monitoring ; daily recording sheets and 
timers (Otis & Turner, 1975) . In this way, the particular 
effects and benefits of each method may be studied. 
In summarizing, the purposes of this present investi -
gation are to 1) assess the effect · of frontalis EMG auditory 
feedback on the reduction of headache activity in tension 
headache subjects, 2) assess the effects of relaxation tape 
on the reduction of headache activity as compared to EMG 
biofeedback in tension headache subjects and 3) assess the 
contribution of the nonspecific intervention variable of 
10 
self-monitoring , with and without timers, on the reduction 
of headache activity in tension headache subjects . 
CHAPTER II 
A REVIEW OF THE LITERATURE 
Biofeedback proce~ures have been used successfully in 
the treatment of psychophysiological disorders (Blanchard 
& Young, 1972 ; Shapiro & Schwartz, 1972; and Weiss & Engel, 
1971) . Tension headache is a common psychophysiological 
disorder . Bro~ (1977) states that electromyogram (EMG) 
biofeedback relaxation is an appropriate treatment for all 
headache pain but that it is the biofeedback treatment of 
choice pa~ticularly for tension, psychogenic and muscle 
injury headaches . 
Results of numerous studies have indicated the effect-
iveness of EMG biofeedback in the treatment of tension 
headaches. Feedback of the frontalis muscle is typically \ 
used because it is considered to be one of the most diffi- __ 
cult muscles to relax deeply. If one learns to relax it 
then it is assumed that this learning should be readily 
applicable to other less difficult to relax muscle groups 
(Budzynski, Thomas & Stoyva, 1969). 
Budzynski et al (1969) treated fifteen subjects with 
an analogue information feedback system where the subjects 
would hear a tone with a pitch proportional to the EMG 
activity in a given muscle group. The subjects were informed 
11 
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that the pitch of the tone would vary with the level of 
muscle tension in the forehead and to just relax as deeply 
as possible and keep the tone low in pitch . Results showed 
that subjects receiving this type of analogue feedback 
reached significantly deeper levels of muscle relaxation 
than subjects receiving either no feedback or irrelevant 
feedback (noncontingent auditory feedback) . 
In a second study~ (Budzynski et al, 1973) similar 
results were obtained . Subjects were trained in sixteen 
semi- weekly, twenty minute EMG feedback sessions augmented 
by daily home practice of relaxing. A significant reduction 
in tension headache activity was observed in subjects 
trained in the relaxation of the forehead musculature 
whereas a pseudofeedback control group and a no- treatment 
control group failed to show significant reductions. A 
three month follow-up questionnaire revealed a greatly 
decreased usage··of medication in the experimental group . 
Several studies have provided results similar to 
these first two. Subjects trained to relax their frontalis 
area with EMG biofeedback have displayed a signi~icantly 
greater reduction in both EMG and the frequency of headaches 
as compared to no- treatment and/or pseudo- biofeedback 
control groups (Chen, 1977; Kondo & Canter , 1977; Philips, 
1977 ; and Wickramasekera, 1972) . Also associated with EMG 
btofeedback in some studies has been the significant reduc-
tion of headache intensity and/or medication frequency in 
13 
comparison to control groups (Philips, 1977 ; Wickramasekera, 
1972). 
In contrast to these studies, Pope (1976) investigating 
the effects of EMG biofeedback on relaxation found that bio-
feedback did not facilitate relaxation more than a control 
group employing only relaxing music during the training 
phase . Comparing the effects of a muscle relaxation group, 
an EMG biofeedback group, a combination of relaxation train-
ing and EMG biofeedback group, and a no-treatment control 
group on reducing headache frequency, Chesney & Shelton 
(1976) found that the muscle relaxation group and combina-
tion muscle relaxation and EMG biofeedback group were 
equally more effective than either the biofeedback treatment 
alone or a no- treatment co~trol group . 
In an interesting study assessing the application of 
EMG biofeedback to the relaxation training of schizophrenic, 
neurotic and 'normal'' tension .headache patients, Acosta & 
Yamamoto (1978) noted that all patients showed significant 
decreases in muscle tension levels with successive biofeed-
back training sessions. No significant differences were 
found to exist between the three different groups . This 
study appears to indicate that patients with diverse socio-
economic and educational levels may all similarly benefit 
from EMG biofeedback training. Other studies also have 
indicated the effectiveness of EMG biofeedback training on 
reducing headache activity (Epstein & Abel , 1977; Matulich, 
I f. 
I 
tr 
I 
l 
' 
1.4 
(1978) . Matlulich (1978) conducted a study revealing that 
headache activity and EMG levels of frontalis musculature 
s.ignif.icantly changed in the direction of clinical improve-
ment for both individual and group treatment procedures . 
In comparison to other techniques, Hartmann (1977) 
found EMG biofeedback to be the most effective treatment in 
reducing frontalis muscle activity as compared to the 
cognitive task of counting and the combination of an E~.m 
biofeedback and counting group . Significantly lower indices 
of headache activity and EMG levels were also found for 
subjects trained with EMG biofeedback combined with abbre -
viated progressive relaxation as compared to those in an 
autogenic feedback group, an attention- placebo group and 
a no -treatment control group (Detrick, 1978). 
Since biofeedback requires equipment and is usually 
administered individually, the technique represents a more 
expensive therapy than that of non -machine relaxation 
procedures. Several studies have focused on these two 
techniques and they typically involve a frontal EMG biofeed-
back group, a non-biofeedback relaxation group and sometimes 
a no- treatment control group (Budzynski , 1979). 
In a single case clinical study using three psychiatric 
in- patients in an ABAB withdrawal design (with three weeks 
of baseline and six weeks of frontalis EMG biofeedback plus 
specific muscle relaxation exercises), Davis (1976) obtain-
ed data that revealed a significant reduction of frontalis 
: 
l, 1, 
l 
t 
I I, 
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EMG supporting the efficiency of both techniques . 
To assess the comparative effectiveness of relaxation 
instructions and frontalis EMG biofeedback in the treatment 
of tension headaches , Haynes et al (1975) assigned tv-,enty-
one college students to either a relaxation training group , 
a biofeedback group, or a no-treatment control group . Each 
group met for six, one-half hour sessions with the EMG bio-
feedback and relaxation instructions resulting in significant 
decreases in reported headache activity. Both procedures 
were significantly more effective than the control group 
but did not differ significantly from each other. 
Cox, Freundlich, and Meyer (1975) divided twenty-seven 
chronic tension headache sufferers into three groups: nine 
were assigned to auditory frontalis EMG feedback, nine to 
progressive relaxation instruction , and nine to a medication 
placebo treatment group . The subjects in the placebo group 
were told that a green and wnite glucose capsule was a 
peripheral-acting time - release muscle relaxant known to be 
effective . Subjects come for two weeks of pre- . and post-
treatment assessment with four weeks of intervening treatment 
measures taken on headache frequency , intensity, and duration , 
frontalis EMG recordings, and medication intake. The Nowicki-
Strickland Lo·cus of Control Scale was also administered . 
Data derived from post- assess!nent and a four month follow- up 
indicated that biofeedback and verbal relaxation instructions 
were equally superior to the medication placebo group on all 
16 
measured variables in the direction of clinical improve-
ment except for shifts in locus of control. Here, all 
groups showed equally significant shifts toward internality. 
EMG biofeedback training and progressive relaxation 
training were equally effective in reducing recorded head-
ache activity as reported by Martin and Matthews (1978). 
Masur (1978), however, found no significant differences be-
tween a biofeedback group receiving visual modality feed-
back, a relaxation group listening to tape recorded instruc-
tions on muscle relaxation exercises, and an attention-
placebo group directed to relax but receiving no specific 
instructions or feedback in the amount of headache reductions 
for twenty- one subjects randomly assigned to the three groups 
listed. 
In switching comparisons, Gaston (1977) examined the 
effec~iveness of EMG biofeedback as compared to cognitive 
mediation (silent counting) and a combination of the two. 
Each of the three tasks produced statistically significant 
reductions in tension from baseline with no significant 
differences noted between the three groups. 
In a case study with sequentially presented treatment 
phases (self-monitoring , relaxation training, and self-
management), Mitchell and White (1976) witnessed a 100% 
reduction in the headache rate of the subject associated 
with the self-management phase . This data, however , was 
based upon sugjective reports of muscle tension and not 
17 
objective measurements of physiological responses. 
Warner and Lance (1975) employed cue-controlled relax-
.. 
ation in an uncontrolled group outcome study . Results were 
based upon questionnaire responses and no physiological 
responses were measured. In the span of four twenty-
minute sessions at weekly intervals, they found that the 
frequency of tension headaches was reduced for eleven of 
their subjects while no change was detected for six other 
subjects . 
Otis (1974) found that Jacobson's tense-relax exercises 
alone were just as effective as the frontalis EMG biofeed-
back training for relief of headache . In Brown's book, 
Stress and the Art of Biofeedback, she reports a pilot 
study of Otis's again comparing Jacobson ' s tense-relax 
exercises to EMG feedback. These results showed that three 
out of four of the exercise subjects displayed significant 
· reductions in headache activity while only two out of six 
of the biofeedback subjects found headache relief . 
Otis and Turner (1975) have reported a study where 
subjects with chronic tension headaches were given pocket 
timers and asked to log and report. daily the frequency and 
intensity of any headache they might be experiencing when 
the timer .sounded. The timers were set for every two hours 
and subjects completing the experiment -were ,seen _three times 
at the start of the experiment and three more times after 
eight weeks of using the timers for determination of base-
1~ 
line EI'f.G levels. Subjects showed a statistically signifi-
cant decrease in headache density within eight weeks in the 
absence · of any EUIG feedback training. The authors in a 
current replication study have failed to reproduce these 
results (Otis and Low, 1976). 
Studies by Pope (1976) and Chesney and Shelton (1976) 
previously cited, however, also question the efficacy of EMG 
biofeedback in enhancing improvement over simple relaxation 
exercises or control groups in reducing headache activity. 
Contrasting these studies, other studies have reported 
some improvement over relaxation training by Er,':G biofeedback . 
In studying thirty lower socioeconomic subjects, Wachtmann 
(1978) divided the subjects into two groups: EMG biofeed-
back plus progressive muscle relaxation or progressive 
muscle relaxation alone. After ten sessions, significant 
differences in favor of the EMG biofeedback plus progressive 
muscle relaxation group were noted in the reduction of EMG 
levels, state anxiety, rated head pain, and the hysteria and 
schizophrenia scales of the ~MPI . 
Forty- eight university students participated in a 
relaxation experiment to determine whether frontalis muscle 
EMG biofeedback, transcendental meditation , or meditation \ 
"\ 
I (Benson technique) produced decreased muscle tension and 
concomitant changes in locus of control (Rotter ' s Internal-
External Locus of Control Scale). All three treatment groups 
resulted in significant differences in frontalis muscle 
tension when compared to a no-treatment control group but 
changes toward an internal locus of control occurred only 
with the biofeedback group (Zaichko~sky ~ Ka.men , 1978). 
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Sime and DeGood (1977) separated thirty females into 
three groups of ten each and measured frontalis muscle 
tension before and after training. The three different 
groups were progressive muscle relaxation, EMG biofeedback 
training , and a placebo control (listening to music as an 
alleged guide to relaxation). EMG levels were significantly 
reduced by progressive muscle relaxation and biofeedback not 
by the placebo control . Increases in the awareness of 
muscle tension by subjects after training was significantly 
greater for the biofeedback group than for the progressive 
muscle relaxation group or the placebo control group. 
In a one-session design, one hundred and one undergrad-
uates were randomly assigned to one of five groups : A) 
frontalis EMG biofeedback (variable frequency auditory feed -
back), B) passive relaxation instructions (instructions to 
attend to and relax muscles) , C) active relaxation instruc-
tions (tensing and relaxing exercises) , D)false feedback , 
E) no-treatment control . Subjects were also administered 
the Taylor Manifest Anxiety Scale . Those subjects receiving 
biofeedback and passive relaxation instructions demonstrated 
the greatest decrement in frontalis EMG level . Biofeedback 
produced lower levels of frontalis EMG activity and lowered 
EMG activity faster than the other methods (Haynes , Moseley , 
& McGowan, 1975) . 
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Delman (1976) attempted to define the psychophysiolog-
ical parameters of three relaxation techniques : biofeedback, 
progressive muscle relaxation and a self-relaxation control 
group. In measuring long-term (tonic) physiological 
responses, respiration rate showed a temporary treatment 
effect with progressive muscle relaxation but heart rate and 
EMG showed strong treatment effects with the biofeedback 
group achieving the greatest reductions in tonic levels . 
Finally, some studies in the literature indicate a 
clear superiority of biofeedback as compared to relaxation 
training techniques. Comparing frontal EMG biofeedback to 
Jacobson-Wolpe relaxation instructions, Reinking and Kohl 
(1975) divided subjects into five groups: 1) frontal EMG 
biofeedback, 2) Jacobson-Wolpe relaxation instructions, J) 
frontal EMG biofeedback plus Jacobson-Wolpe relaxation 
instructions, 4) frontal EMG feedback plus monetary rewards 
and 5) a control group told simply to relax. All groups 
reported subjectively increased relaxation, however, EMG 
measures showed that in speed of learning and depth of 
relaxation the frontal EMG feedback groups were superior to 
the Jacobson-Wolpe group . The control group displayed no 
significant reduction in frontal EMG levels. The Jacobson-
Wolpe group reduced muscle tension by 50% over twelve 
sessions but the EMG groups decreased frontal EMG by almost 
90% during the same period. 
Another study (Coursey, 1975) compared frontal EMG 
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feedback to a constant tone group told to relax and another 
con·stant tone group given relaxation instructions . . . The EMG 
feedback subjects lowered their forehead tension levels 
significantly more than the subjects in either of the 
constant tone groups . Subjective reports also indicated 
that the EMG biofeedback group gained more of a sense of 
what the relaxed state felt like than the constant tone 
groups with relaxation combined. 
These studies indicate that frontal EMG biofeedback 
produces faster and deeper relaxation (of at least local-
ized muscles) than does verbal relaxation instructions . 
Reeves (1975) used an ABC design in a systematic case 
study . Phase A consisted of a baseline plus pinpointing 
the situations which precipitated headaches. Phase B was 
cognitive coping skills training while Phase C included 
frontalis EMG biofeedback training . Phases A and Bran for 
three sessions per week for six weeks . No changes were 
observed during Phase A while a 33% reduction in headaches 
from baseline occurred during Phase B. With the conclusion 
of Phase C, a 38% reduction in EMG levels and a 66% reduc-
tion in headaches from baseline was noted . These improve -
ments were maintained at a six month follow- up . 
In a study by Kondo and Canter (1977), subjects were 
exposed to ten twenty- minute sessions of either frontalis 
EMG biofeedback or pseudo-biofeedback. These researchers 
eliminated home practice which had been a confounded variable 
in previous studies. Frontal EMG biofeedback resulted in 
significantly greater reductions in headache frequency. 
These reductions tended to be maintained at a one - year 
follow- up . 
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Results are also available from applied settings . At 
the biofeedback clinic of Loma Linda University r;ledical 
Center , they have treated thirty-one clients (seventeen had 
migraine and fourteen had tension headaches). The number 
of sessions required to treat such clients averaged about 
ten. The biofeedback includes once - a - week training sessions 
with m.m and temperature feedback as well as home practice 
with Budzynski ' s cassette relaxation program . Of the clients 
treated, 72% shov,ed a reduction in symptom severity , 6 5;j a 
reduction in symptom frequency , 91% a reduction in symptom 
duration, and 68~; decreased their medication intake by more 
than 50% (Budzynski, 1979) . 
In 1977 , clinicians Russ, Hanner and Adderton completed 
a follow- up of sixteen headache patients (nine migraine , t wo 
tension and five mixed) who had completed an average of 
thirteen biofeedback sessions . Although the patients had 
an average history of eighteen years, the thirty-five week 
post- treatment follovr- up showed that the patients maintain~d 
their gains and v1ere actually showing a continued decrease 
in headache frequency from those levels reported at the end 
of the study. 
Overall, Brown (1977) in her examination of several 
2J 
biofeedback studies states that the results of the compar-
ative studies are about equally divided as to the effective-
ness of the various relaxation procedures in normal subjects. 
She declares that about one-third of these studies report 
the superiority of EMG biofeedback, one-third report the 
superiority of either progressive relaxation or autogenic 
training, and one-third report no differences among the 
various techniques . 
Two factors influencing ErilG biofeedback and which 
deserve some recognition at this point are the use of home 
practice and generalization of the relaxation to other 
muscle groups . Budzynski and Stoyva (1969) selected the 
frontalis muscle of the forehead to serve the purpose of 
learning relaxation on the basis of E:.1G studies indlcating 
the relative difficulty of this muscle to relax . In select-
ing this muscle they felt that the learned muscle relaxation 
of a muscle more difficult to relax would ensure greater 
generalization to other muscle groups of the head (Bro~n . 
p. 86). 
Alexander (1975) found that with a reduction in the 
tension level of the frontalis muscle there was no change 
in tension in the leg muscles and muscle tension of the 
forearm actually increased . Data supporting the findings of 
Alexander that changes in frontalis Er:~G do not generalize to 
other somatic muscles comes from Shadivy and Kleinman (1977) . 
A failure of EMG biofeedback training to generalize to 
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blood pressure measures has also been noted (Davis, 1976). 
However , in a very recent study (Mcswain, 1979) resu1;.ts 
have been obtained that support the generalization hypothesis 
that relaxation of one specific muscle of the body will tend 
to facilitate relaxation in other muscles of the body. EMG 
biofeedback not only had a significant reduction effect on 
the tension level of the frontalis but also had the same 
effect upon the forearm flexor muscles and galvanic skin 
response measures. 
As such, it appears that no confirmation as to the 
success or failure of frontalis relaxation to generalize to 
other body muscles has been made. 
The second factor mentioned, home practice, has been 
indicated as an important determinant of success in EMG 
biofeedback training in several studies (Budzynski & Stoyva , 
1970 ; Epstein & Hemphill, 1974; Fichtler, 1973; Tasto, 1973). 
Although home practice is expected to increase the generali-
zation of treatment, its contribution to the intervention 
package has not been subjected to controlled empirical 
investigation (Beaty & Haynes, 1979). A review by Blanchard, 
Young and Jackson (1974) points out that this makes it 
impossible to isolate the effects of biofeedback alone . In 
a study by Kondo and Canter (1977), they suggest that home 
practice is not a necessary component of EMG biofeedback 
because they achieved significant reductions in headache 
activity without 1t and these reductions have tended to be 
2.5 
maintained at a one-year follow-up. 
Even though the research results do not permit an 
unambiguous statement as to the most effacious procedures 
for the treatment of tension headaches, certain facts and 
some less certain trends have emerged. One certain fact is 
that frontal Er!IG biofeedback training does result in a 
reduction of tension headache pain in a high percentage of 
individuals . Research also points to the fact that some 
non-machine relaxation procedures may also produce simi lar 
results, at least in some populations of tension headache 
sufferers (Budzynski, 1979). 
This study will focus on the effectiveness of frontalis 
EMG biofeedback training as compared to a progressive muscle 
relaxation group in reducing the frequency and intensity of 
tension headaches . With the use of timers and daily 
recording sheets, the effects of self-monitoring on treat-
ment outcome will also be investigated. The design and 
results of this study follow this section. 
Single-case or Small-N experimental designs have been in 
increasing use in recent years, especially in the area of 
clinical research (Hersen & Barlow, 1976). Small -N 
designs consist of several phases, generally beginning with 
a baseline period. The baseline is used to describe the 
subject's current level of behavior and to predict short 
term behavior if intervention is not applied. Treatment 
effects are evaluated by comparing the level of the 
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behavior during the baseline period to the level during or 
after treatment . In single- case designs, each subject 
serves as a self-control while changes in behavior are 
evaluated relative to the individual ' s own baseline behavior . 
There is also an emphasis on repeatedly measuring the depend-
ent variable in order to closely follow the clinical course 
of treatment . Small - N designs typically do not use statis-
tical methods to analyze data . Rather, data is subject to 
visual inspection with a clinically meaningful level of 
significance as the criterion for success. This method 
also emphasizes intrasubject analysis in order to search 
for sources of variability . Small- N designs generally employ 
from two to five subjects for each independent variable 
under study (Hersen & Barlow , 1976) . 
Several difficulties in the utilization of the group 
comparison approach have led to the increased use of Small-N 
designs (Hersen & Barlow , 1976) . Often , the necessary 
assemblage of large numbers of subjects needed in a group 
comparison are not available or would be too costly to 
gather and treat. Ethical objections to withhold~ng treat-
ment from control groups also makes this approach undesir-
able . The averaging of treatment results in the group 
comparison obscures individual outcome data . Additionally, 
since dependent measures are usually taken only twice (pre -
and post- treatment), data regarding intrasubject variability 
is ignored . When random samples are utilized in group 
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comparison studies, the results are often difficult to 
generalize to the individual in the applied setting (Hersen 
& Barlow, 1976) . 
Small-N designs utilize systematic replications in 
order to facilitate the generality of findings (Hersen & 
Barlow, 1976) . Systematic replication of an experiment 
involves repeating the treatment while using different 
subjects , therapists , settings, or changing other variables 
of interest . When results are shown to be positive across 
these different variables , the treatment itself , and not 
the particular subject, therapist, or setting can be said 
to have caused the observed change in behavior (Hersen & 
Barlow, 1976). 
Small - N designs can be divided into two broad cate-
gories: reversal and nonreversal designs . The simplest 
reversal design is the A- B-A design . In this notation, the 
A stands for the baseline phase and the B represents the 
treatment phase. In the A-B- A design, a baseline period is 
followed by a treatment , which is followed by another base-
line period. If the introduction of treatment results in 
improvement and the improvement deteriorates when treatment 
is withdrawn , one may infer that the treatment was respons-
ible for the improvement . By adding an additional treatment 
phase after the second baseline, one is able to infer with 
more confidence that the treatment is the causal factor of 
the behavior change. This design , the A- B- A- B design, 
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allows for two demonstrations of the effects of the treat-
ment . An added advantage of this design , for the subject, 
is that ·the experiment ends with a treatment phase which can 
be extended beyond the time limits of the experiment . When 
the treatment produces irreversible effects or when treat-
ment cannot be removed, the A- B- A and A- B- A- B designs are 
not appropriate (Hersen and Bellack, 1976) . 
In cases where treatment is needed immediately or 
where treatment has begun before an evaluation of the 
effects is desired, the B-A-B design may be utilized . This 
design begins with a treatment phase which is followed by 
a baseline period , and ends with the reintroduction of 
treatment. The primary disadvantage of this design is that 
it does not begin with a baseline period . If treatment 
effects are persistent, there will be no adequate baseline 
data with which to compare the treatment effects (Hersen and 
Bel lack , 1976). 
Non- reversal designs are employed when treatment 
effects are persistent and when ethical considerations 
disallow the withdrawal of treatment (Hersen and Bellack, 
1976) . The A- B design is the simplest non- reversal design 
and it has two phases : baseline and treatment. This 
design does not permit inferences to be made with as much 
confidence as do the reversal designs . Also included in 
the non-reversal designs are multiple baseline designs . 
Multiple baseline designs demonstrate the effects of treat-
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ment by showing that the introduction of treatment cpincides 
with changes in behavior when treatment is introduced to 
each subject in random order (Hersen & Bellack, 1976). 
Small-N experimental designs offer the opportunity to 
conduct empirical research while using limited numbers of 
subjects . This approach emphasizes repeated measurement of 
the dependent variable which allows the experimenter to 
closely monitor individual subjects so that the sources of 
variability may be discovered . It also provides a method 
with which to study treatments when few subjects are avail-
able to the experimenter (Hersen and Bellack, 1976). A 
clinically significant level of improvement is typical.ly 
used in order to assess the success or failure of a 
treatment. As can be seen, this approach offers the 
experimenter a useful method with which to study treatment 
effects while using a small number of subjects. Such an 
approach is utilized in this present investigation to study 
the treatment effects using intrasubject data. 
Subjects 
CHAPTER III 
METHOD 
Advertisements over the radio and placed in an 
Illinois State University school newspaper asked for 
individua1s who were suffering from tension headaches. 
Posters also were placed about the university campus . 
Subjects responding to the advertisements were interviewed 
so as to insure that they indeed were seeking relief from 
the discomfort of tension headaches . All subjects were 
provided with a . rationale and overview of the treatment 
procedure before any treatment was actually initiated. 
The nine subjects responding to the advertisements 
consisted of 2 males and 7 females. The subjects mean age 
was 21 years with a range from 19 to 25 years. Subjects 
reported having tension headaches for an average of 41.8 
monthswith a range from 6 months to 8 years . 
Treatment 
Subjects in the experiment were first provided with an 
overview of the treatment procedure . They were informed 
that for the first two weeks , they would be self-monitoring 
and recording their headache activity . After this , a one-
JO 
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week treatment program would _be initiated . Subjects were 
provided with daily recording sheets and divided into three 
groups. On the daily recording sheets (See Appendix A), 
subjects were to record the intensity and frequency of 
headaches , medication intake, chemical (coffee , liquor, 
cigarettes, etc.) consumption, physical exercise, time of 
going to bed and awakening, and sleep onset . These sheets 
were turned in daily throughout the three week duration of 
the study , 
The three groups of subjects , each containing three 
subjects, were self-monitoring and EMG biofeedback , self-
monitoring with the use of timers and EMG biofeedback, and 
self-monitoring and progressive muscle relaxation . All three 
treatment groups met at the end of the first week of self-
monitoring to insure that records were being returned daily 
and to answer any questions the subjects may have . During 
the treatment phase , all three groups met once a day for 
seven days . 
Self-Monitoring and EMG Condition (Condition #1) 
Subjects in this condition self-monitored their head-
ache activity and filled out the recording sheets daily for 
two weeks . Subjects were asked to record their headache 
activity as often as possible , preferably every hour, but 
to make sure that they had at least four recordings down 
for each day. These four recordings should approximate the 
time of early morning, lunch, dinner, and the time just 
prior to sleeping . 
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The third week, the treatment phase consisted of EMG 
biofeedback . Here subjects continued to fill out the dai~y 
recording sheets throughout the treatment phase and to 
attend the daily biofeedback treatment sessions . Feedback 
was generated from frontalis EMG , monitored by three disc 
electrodes placed across the forehead , which was amplified 
and allowed average peak-to- peak voltage readings over a 
one second interval (Bio-Medical Instruments, EMG Model 
M-55). Treatment with the biofeedback consisted of a ten 
minute baseline, thirty minutes of EMG biofeedback, and ten 
minutes where EMG levels were still monitored by the experi -
menter but where no feedback was provided to the subject. 
This final phase was added to determine if the subjects 
were actually learning to gain control over their frontalis 
musculature and whether this learning was generalizing to 
a point where the subjects could gain relief without rely-
ing on the constant feedback provided through the EMG . 
Subjects in the EMG condition were instructed to relax 
with their eyes closed; to relax as deeply as possible with-
out falling asleep and to keep the tone as low in_pitch as 
possible. 
and Pro ressive Muscle Relaxation Condition 
Subjects in this condition followed the exact same 
instructions provided to those in the previous condition . 
Subjects filled out their recording sheets in the same 
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manner and turned them in daily for two weeks . The 
difference between the two conditions ·was in the treatment 
phase . The treatment phase of this condition consisted of 
a series of progressive muscle relaxation tapes (Budzynski , 
1978) . The relaxation tapes lasted for approximately thirty 
minutes and the subjects continued to fill out their-
recording sheets while attending daily relaxation training 
sessions during the treatment phase . Frontalis EMG 
recordings were taken just prior to the subject's first 
encounter with the tapes and directly after the final -tape 
had been presented . 
Subjects in the progressive muscle relaxation condition 
were simply instructed to be seated confortably , listen care-
full y to the tapes, and to follow along and perform all of 
the actions requested. 
Timers and EMG Condition (Condition #J) 
Subjects in this condition self-monitored their head-
ache activity and filled out the same recording sheets daily 
for two weeks. Instead of simply picking a time to record 
the data, however, subjects were provided with tiny self-
winding timers that sounded an alarm every hour . Subjects 
were instructed to carry their timers (small and unobtru-
sive) with them throughout each day and to record on their 
daily sheets the intensity of the headache they were 
experiencing at the time when the timer sounded . The 
rati ngs ranged from O (no headache) to 4 (incapacitating). 
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The third and final week in this condition was the 
treatment phase of EMG biofeedback earlier enumerated in the 
first condition. EMG recordings were taken every thirty 
seconds throughout the ten minute baseline, thirty minute 
training phase, and ten minute no-feedback phase . 
All subjects in all of the condi ti,ons were also asked 
to select a number from one to ten relating to how relaxed 
they felt . At one end of the scale , one would be extremely 
relaxed while at the other end ten would be extremely tense 
and unrelaxed . Each subject was requested to do this just 
prior to the treatment and just after treatment had been 
completed for each day of treatment. 
Setting 
All of the EMG recordings and presentation of the 
progressive muscle relaxation tapes were performed in the 
same room . This room was located in the University 
Counseling Center and afforded a confortable reclining chair . 
CHAPTER IV 
RESULTS 
For the EMG group, participant one had a 36 . 84% decrease 
in the number of headaches experienced (see Figure 1), no 
decrease in the percentage of medication taken, a 3 ,57 de -
crease in EMG with auditory feedback, a 4.60 decrease in EMG 
without feedback, and a 1.70 increase in average headache 
intensity (see Table 1) . Participant two experienced a 
61 . 08% decrease in the number of headaches (see Figure 2), a 
100% decrease in medication, a 1 . 70 decrease in EMG with 
auditory feedback , a 2.95 decrease in EMG without feedback, 
and a . 41 decrease in average headache intensity (see Table 2). 
Participant three of the EMG group had a 90 . 00% decrease in 
the number of headaches experienced (see Figure 3), an 
82.35% decrease in medication taken, a 1 . 70 decrease in EMG 
with auditory feedback, a 1 .10 decrease in EMG without feed-
back, and an_increase of .50 in average headache intensity 
(see Table 3), 
In the relaxation tapes group (progressive muscle relax-
ation), participant one had a 22.60% increase in the number 
of headaches experienced (see Figure 4), a 33,33% decrease in 
medication taken, a J , 30 decrease in EMG with auditory feed-
back, a 5.02 decrease in EMG without feedback, and. an increase 
of .02 in average headache intensity (see Table 4). Partici-
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pant two had a 38 .10% decrease in the number of headaches 
experienced (see Figure 5) , a 4 . 65 decrease in EMG with 
auditory feedback, a 4.87 decrease in EMG without feedback, a 
decrease of 1 . 23 in average headache intensity (see Table 5), 
and took no medication. Participant three of the relaxation 
tapes group, experienced a 36.17% decrease in the frequency of 
headaches (see Figure 6) , a 100% decrease in medication taken 
a 10 . 55 decrease in EMG with auditory feedback , a 10.95 de-
crease in EMG without auditory feedback, and no change in 
• average headache intensity (see Table 6) . 
In the last group, EMG plus timers, participant one had 
a 65,52% decrease in headache frequency (see Figure 7), a 
78 , 95% decrease in medication taken , a 4.75 decrease in EMG 
with auditory feedback , a 2.70 decrease in EMG without feed -
back, and a decrease of 1.04 in average headache intensity 
(see Table 7) . Participant two had a 41 . 67% decrease in 
headache frequency (see Figu~e 8), a 100% decrease in medi-
cation taken , a 2.37 decrease in EMG with auditory feedback, 
a 6 .15 decrease in EMG without feedback, and an increase of 
.63 in average headache intensity (see Table 8) . Participant 
three of the EMG plus timers group experienced a 68.91% de -
crease in headache frequency (see Figure 9), a 2 . 12 decrease 
in EMG with auditory feedback, a J.12 decrease in EMG without 
feedback , an increase of . 41 in average headache intensity 
(see Table 9), and took no medication . 
Regarding group averages (see Table 10) group one, the 
EMG condition , had a 62 . 64% decrease in headache frequency, a 
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60 . 78 decrease in medication intake . a 2.32 decrease in EMG 
with auditot'y feedback, a 2 . 88 decrease in EMG without feed-
back, arid an increase of .60 in average headache intensity. 
Group 2 , the relaxation tapes (progressive muscle relaxation) 
condition, had a 17.2.2% decrease in headache frequency, a 
66 . 66% decrease in medication intake, a 6.17 decrease in EMG 
with auditory feedback, a 6 . 95 decrease in ElYiG without feed-
back, and a decrease of . 40 in average headache intensity. 
Group 3, the EMG plus timers condition, had a 58 .70% decrease 
in headache frequency, an 89 . 47% decrease in medication intake , 
a 3 . 08 decrease in EMG with auditory feedback, a 3.99 decrease 
in EMG without feedback, and no change in average headache 
intensity . 
Average inter- group comparisons (see Table 10) reveal 
that the EMG and EMG plus timers groups resulted in greater 
reductions of headache frequency than did the relaxation tapes 
group; the EMG group achieving slightly greater reduction in 
frequency than the EMG plus timers group . Decreases in 
medication intake were greatest for the EMG plus timers 
group ~ith the other two groups exhibiting like results but 
to a lesser degree . All three groups also achieved changes 
in EMG in the desired direction . Greatest decreases for 
both the feedback and no feedback conditions were obtained 
by the Relaxation tapes group, followed by the EMG plus 
timers group and the EMG group respectively . While no change 
in ~verage headache intensity occurred for the EMG plus 
timers group , the EMG group experienced a slight increase 
while the Relaxation tapes group experienced a slight decline . 
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Table 1 
EMG Group, Participant #1 
Day: Self-monitoring 
Number of headaches 
(intensity of headache) 
1 
2 
3 
4 
5 
6 
7 
8 
1(2) 
0 
1(2) 
1(2) 
1(2) 
1(2) 
1(2) 
0 
1 ( 1) 
1(1) 
1(1) 
Day: Treatment 
1 
2 
3 
4 
5 
6 
7 
Number of headaches 
(intensity of headache) 
4(4) 1(1) 
1(3) 
0 
0 
0 
0 
0 
39 
9 
10 
1 (1) 
1(1) 
Total number of headaches: 6 
Average headache intensity: 3,33 
11 2(2) 1 (1) 
·12 1(2) 
13 1(3) 2(1) 
14 1(2) 
Total number of headaches: 19 
Average headach~ intensity: 1,63 
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Figure 2 
EMG group, participant #2 
Table 2 
EMG Group , Participant #2 
.Day: Self-monitoring 
Number of headaches 
(intensity of headache) 
1 
2 
3 
.. 4 
5 
6 
7 
8 
9 
10 
3(3) 
1(2) 
1(1) 
2(1) 
0 
0 
3(2) 
0 
0 
0 
3(2) 
1(1) 
4(1) 
1(1) 
Day: Treatment 
1 
2 
3 
4 
5 
6 
7 
8 
9 
Number of headaches 
(intensity of headache) 
1(1) 
1(2) 2 (1) 
1(1) 
0 
1(1) 
0 
0 
0 
0 
41 
11 0 Total number of headaches : 6 
·12 1(1) Average headache 
13 1(2) 3 ( 1) 
14 0 
Total number of headaches : 24 
Average headache intensity: 1.58 
intensity: 1 .17 
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EMG group, participant #J t 
Table 3 
EMG Group, Participant #3 
Day: Self-monitoring 
Number of headaches 
(intensity of headache) 
1 1(2) 1(1) 
2 1(2) 
3 0 
4 1(2) 
5 1(2) 2 (1) 
6 2(1) 
7 0 
8 0 
Day: Treatment 
Number of headaches 
(intensity of headache) 
1 0 
2 0 
3 O 
4 O 
5 1(2) 
6 O 
7 O 
43 
9 
10 
0 
0 
Total number of headaches: 1 
Average headache intensity: 2.00 
11 1(2) 
12 0 
13 0 
14 0 
Total number of headaches: 10 
Average headache intensity: 1.50 
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Relaxation tapes group (progressive muscle relaxation), participant. #1 t 
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Table 4 
Relaxation Tapes Group 
(progressive muscle relaxation), Participant #1 
Day: self-monitoring Day: Treatment 
Number of headaches Number of headaches 
(intensity of headache) (intensity of headache) 
1 4(2) 4(1) 1 4(1) 
2 6(1) 2 3(2) 4(1) 
3 1(2) 4(1) 3 2(2) 4(1) 
4 1(2) 2(1) 4 2(2) 8 (1) 
5 1(1) 5 1(2) 5(1) 
6 2(2) 5(1) 6 3(1) 
7 1(2) ) (1) 7 2 ( 1) 
8 2(1) 
9 1(2) 5(1) Total number of headaches: 38 
10 2(2) 4(1) Average headache intensity: 1 . 21 
11 2 (1) 
12 4( 1) 
13 2(1} 
14 6(1) 
Total number of headaches: 62 
Average headache intensity: 1 ,19 
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Figure 5 
Relaxation tapes group (progressive muscle relaxation), participant #2 ~ 
Table 5 
Relaxation Tapes Group 
(progressive muscle relaxation) , Participant #2 
Day: Self-monitoring 
Number of headaches 
(intensity of headache) 
1 1(2) 2(1) 
2 1(2) 
3 0 
4 0 
5 7(4) 
6 0 
7 0 
8 3(2) 
9 4(3) 2 (1) 
Day: Treatment 
1 
2 
3 
4 
5 
6 
7 
Number of headaches 
(intensity of headache) 
2(2) 
0 
0 
0 
3(2) 1(1) 
2(2) 
3(2) 2 (1) 
Total number of headaches: 13 
10 1(1) Average headache intensity : 1 . 77 
11 12(4) 
12 0 
13 0 
14 7(3) 2(1) 
Total number of headaches : 42 
Average headache intensity : 3 . 00 
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Relaxation tapes group (progressive muscle relaxation), participant #3 ~ 
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Table 6 
Relaxation Tapes Group 
(progressive muscle relaxation) , Participant #3 
Day: Self-monitoring Day : Treatment 
Number of headaches Number of headaches 
(intensity of headache) (intensity of headache ) 
1 0 1 0 
2 3(2) 4(1) 2 2(2) 
3 2(2) 2 (1) 3 2 ( 1) 
4 0 4 3(2) 3 ( 1) 
5 0 5 0 
6 2(4) 1(3) 4(1) 6 1(1) 
7 2(3) 2(2) 4(1) 7 3(2) 1(1) 
8 3(2) 4(1) 
9 0 Total number of headaches: 15 
10 3(2) 4(1) Average headache intensity : 1 . 53 
11 0 
12 7 (1) 
. 13 0 
14 0 
Total number of headaches : 47 
Average headache intensity : 1 . 53 
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EMG plus timers group, participant #1 V, 0 
Table 7 
EMG With Timers Group, Participant #1 
Day: Self-monitoring Day: Treatment 
Number of headaches Number of headaches 
(intensity of headache) (intensity of headache) 
1 1(2) 
2 2(2) 
3 1(3) 
4 1(2) 
5 1(3) 
6 2(2) 
7 2(2) 
8 1(3) 
1(2) 
1(2) 
2(2) 
1 1(2) 
2 
3 
4 
5 
6 
7 
0 
1(1) 
1(1) 
1(1) 
0 
1(1) 
51 
9 
10 
f(3) 
2(2) 
Total number of headaches : 5 
Average headache intensity: 1 . 20 
11 3(2) 
12 2(2) 
13 1(3) 3(2) 
14 2(3) 
Total number of headaches : 29 
Average headache intensity: 2 . 24 
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Table 8 
EMG With Timers Group, Participant #2 
Day: Self-monitoring Day: Treatment 
Number of headaches 
(intensity of headache) 
Number of headaches 
(intensity of headache) 
1 0 1 0 
2 0 2 3(3) 
3 2(1) 3 0 
4 1 (1) 4 0 
5 0 5 0 
6 1(2) 2(1) 6 0 
7 1(2) 7 1(1) 
8 1 (1) 8 0 
9 2(3) 3(1) 9 2 (1) 
10 0 
11 
12 
0 
0 
Total number of headaches: 6 
Average headache intensity: 2.00 
13 0 
14 3(1) 
Total number of headaches: 16 
Average headache intensity: 1 . 37 
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EMG Plus timers group, Participant #3 
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Table 9 
EMG With Timers Group, Participant #3 
Day: Self-monitoring 
Number of headaches 
(intensity of headache) 
1 
2 
3 
4 
5 
6 
7 
2(2) 9(1) 
7(3) 5(2) 
5(3) 2(2) 
3 (1) 
4(1) 
5(1) 
9 (1) 
10(1) 
5(1) 
3 (1) 
Day: Treatment 
Number of headaches 
1 
2 
3 
4 
5 
6 
7 
(intensity of headache) 
4(3) 7(2) 3(1) 
2(3) 4(2) 4(1) 
2(3) 5(2) 3(1) 
3(1) 
0 
0 
0 
55 
8 
9 
10 
1(2) 
8(1) 
1(4) 2(3) 3(2) 
Total number of headaches: 37 
6 (l)Average headache intensity: 1.86 
11 2(1) 
· 12 5(1) 
13 4(2) 9 ( 1) 
14 6(2) 3 ( 1) 
Total number of headaches: 119 
Average headache intensity: 1 . 45 
Group averages 
Percentage decrease in 
headaches 
Percentage decrease in 
medication 
Decrease in EMG with 
auditory feedback 
Decrease in EMG without 
feedback 
Change in headache 
intensity 
Table 10 
Group Averages 
Group #1 
EMG 
62.64% 
· *60 . 78% 
2.32 
2 . 88 
+ . 60 
56 
Group #2 Group #3 
Relaxation EMG plus 
tapes timers 
J.,?.2zfo 58 .70% 
*66 . 66% **89. 47% 
6 . 17 J.08 
6 . 95 3.99 
- . 40 0 
* 
** 
Groups 1 and 2 , 2 of the participants took medication . 
Group 3 , all 3 of the participants took medication . 
CHAPTER V 
DISCUSSION 
The results of this study indicate that both EMG bio-
feedback and progressive muscle relaxation tapes can be 
successfully employed in the treatment of tension headaches . 
Eight of the nine subjects showed significant decreases in 
the frequency of headaches reported during their respective 
treatment phases. 
All of the subjects in both the EMG condition, and the 
EMG plus timers condition reported at least a J6% decrease 
in the frequency of tension headaches . Two of the three 
subjects in the Relaxation tapes condition also achieved this 
standard. Participant #1 of the Relaxation tapes condition 
was the only subject not experiencing a decrease in headache 
frequency . In fact, this person reported a 22.6% increase 
in frequency. On a follow-up, it was discovered that the 
headaches had been the result of the untimely arrival of 
wisdom teeth. The dental problem was remedied and the head-
aches ceased. This helps to explain why this subject 
experienced an increase in headache frequency yet also 
demonstrated an ability to significantly lower her EMG 
level with and without feedback provided. Also, inferences 
made from the data accumulated by participant #3 of the EMG 
57 
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condition are hard to interpret . Although this subject 
showed the greatest reduction in headache frequency (90%) , . 
he was also the most medicated subject . Whether the decrease 
was due to the treatment or a combination of the treatment 
with the medication (Diamox, Dilantin) cannot be determined. 
Further support of the efficacy of the usage of relax-
ation tapes and EMG biofeedback in treating tension head-
aches is the demonstrated ability of all nine subjects to 
lower their EMG levels during treatment. Not only were all 
nine subjects capable of lowering their EMG levels but also 
they were capable of maintaining this decreased level when 
feedback was no longer provided, thus demonstrating control. 
Medication intake was also decreased for six of the 
nine subjects. Two of the other three subjects took no 
medication at all during the baseline or treatment phases. 
Only one subject, participant #1 of the EMG condition, 
showed no improvement. 
Examination of the group averages (Table 10) of the 
two EMG conditions and the Relaxation tape condition, reveals 
their differential treatment effects. Although tne Relaxa-
tion tape condition showed the smallest decrease in headache 
frequency, it had the largest decrease in EMG levels both 
with and without feedback. The reverse is true of the EMG 
condition which had the largest decrease in headache fre-
q~ency yet the smallest decreases in EMG levels both with 
and without feedback. The EMG plus timers condition showed 
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the greatest decrement in medication intake . Why the 
Relaxation tapes condition would show the greate$t decrement 
in EMG levels wi th and without feedback is unclear. Perhaps 
the participants in the EMG conditions had reached a satur-
ation level with the feedback while for the participants in 
the Relaxation tapes condition it was still valuable and 
motivating. The participants in the EMG conditions used 
the biofeedback daily whereas the participants in the Relax-
ation tapes condition used it only twice: once, prior to 
the start of the relaxation program and once after it had 
been completed . 
The results of this study lend some support to the 
added efficacy of the use of timers , as reported by Otis 
(1975). Comparing the EMG condition (with only daily 
recording sheets for self-monitoring) with the EMG plus 
timers condition (with timers and daily recording sheets for 
self- monitoring) some differences do occur. Group averages 
(Table 10) indicate that the EMG condition resulted in a 
slightly greater decrease in headache frequency than did the 
EMG plus timers condition . However , when participant #J of 
the EMG condition is not included (due to heavy medication 
intake) the reverse is true . The EMG plus timers c.ondi tion 
resulted in greater decrements in medication intake , EMG 
level with feedback , and EMG level without feedba·ck. Also , 
while the average headache intensity did not change for the 
EMG plus timers condition , it increased (.60) for the EMG 
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condition. One possible explanation for these differences 
is that the presence of the timers more actively cued 
particip·ants in this condition to focus on their physiologic 
activity; Being more aware of a ticking timer, they also 
became more aware of their physiologic activity and subject-
ive state because such information was required to fill out 
the daily recording sheets . While this information was also 
required of the participants in the other two conditions, 
none of them had the constant reminder of a ticking timer. 
When the subjects in the EMG plus timers condition were 
provided with a biofeedback signal they were able to use it 
more effectively because of their prior heightened awareness. 
Although the timers did not prove to be a panacea, they may 
still provide a distinct form of cueing that better 
prepares the headache subject to effectively and successfully 
use the biofeedback signal in EMG biofeedback, 
Digressing slightly from the main purposes of this 
investigation, some interesting individual and group data 
can also be mentioned. Participant #3 of the EMG condition 
used Dilantin and Diamox because of epilepsy. Although treat-
ment was only directed at tension headaches this subject 
reported feeling much more relaxed and "in control" at the 
completion of the treatment phase. This subject also 
expressed a desire initially to use the biofeedback to help 
him to relax during his final exams. He had a history of 
nausea, dizziness, drawing "blanks" and even blacking out 
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during important tests . Biofeedback sessions were scheduled 
immediately prior to his tests for the week of treatment . 
He reported that on his first test he felt much more relaxed 
than normally in such a situation .and panicked only once. 
When he started to panic he closed his eyes and mentally 
pictured himself back in the treatment room until he felt 
relaxed again. This test and all subsequent ones during 
exam week (3 other tests) were completed without further 
incident. On f ·ollow-up he reported being greatly relieved 
and much more confident in his abilities. 
During the course of this study several participants 
shared their methods for relaxing throughout the treatment 
phase. A popular method was to focus on happy or pleasant 
memories. Incidently , frequently subjects who has recorded 
several headaches during one day also reported having had 
unpleasant dreams during the previous night ' s sleep . 
Another popular method of relaxing was to clear one ' s head 
of any thoughts and then to listen to (from memory) favorite 
songs. 
Another subject, participant #2 of the EMG condition , 
suffered from bruxism. With the EMG electrodes attached , 
this subject was asked to go through a number of exercises 
(frowning , gritting teeth) so she would become aware of how 
much tension was associated with such actions . Treatment 
again was solely aimed at reduction of tension headaches 
with no treatment being specifically aimed at alleviating 
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her bruxism. Yet, at the conclusion of the treatment phase, 
she reported not only being more relaxed with less occurrences 
of headaches but also being less stiff in her facial features. 
Particularly mentioned was that when she woke up in the 
morning her jaw and teeth ached much less than previously. 
Another point of interest is that six of the nine 
subjects (two from each condition) reported decreases in 
total sleep time with more restful sleep . Also, two of the 
subjects in the EMG condition and one of the subjects in the 
EMG plus timers condition reported having remembered fewer 
dreams . Since nobody in the Relaxation tapes condition 
experienced such a phenomenon, perhaps the use of EMG has 
some influence upon dreaming . 
Having analyzed the individual data sheets more 
closely, a few other points now warrant some discussion. 
The first of these issues is that of the proper sequence 
employed in using biofeedback as a treatment modality. 
Some researchers (Budzynski, 1973; Green, 1979) advocate 
EMG training with the forearm extensor muscle prior to 
training using the frontalis muscle. This study did not 
utilize forearm extensor muscle training. In fact , the 
consensus of clinical researchers as reported by Brown (1977) 
is that the kind of biofeedback to use in a treatment 
program is that which provides biofeedback information 
about the exact physiologic function involved in the illness. 
It is expeditious to work with muscle tension in the muscles 
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primarily involved in the disorder (Brown, 1977), Where 
prior ·forearm extensor muscle training might be helpful would 
be in the case of participant #1 of the Relaxation tapes 
condition who reported an actual increase in headache 
frequency during treatment. However, since this increase 
has been tentatively accounted for by dental difficulties, 
the benefits derived from forearm extensor training followed 
by transfer to the frontalis muscle are questionable in this 
instance . The subject did show an ability to lower EMG with 
and without feedback . Also, all nine subjects involved in 
this research demonstrated that they could lower EMG with 
and without feedback while never having been exposed to 
previous forearm extensor muscle training. Whether such 
training prior to frontalis EMG training could increase the 
results obtained using just frontalis EMG training constitutes 
a good area for future research . 
Another controversial area in biofeedback and relaxa-
tion training is the use of homework in the treatment program . 
Several researchers stress the importance of home practice 
as a critical determinant of success in EMG biofeedback and 
relaxation training (Budzynski & Stoyva, 1970; Epstein & 
Hemphill, 1974; Fichtler, 1973; Tasto, 1973), In a study 
by Kondo and Canter (1977), they suggest that home practice 
is not a necessary component of EMG biofeedback training 
because they achieved significant reductions in headache 
activity without it and these reductions have tended to be 
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maintained at a one-year follow-up. A review by Blanchard, 
Young and Jackson (1974) points out that the interweaving 
of the variables home practice and biofeedback makes it 
impossible to isolate the effects of treatment alone. For 
this reason, home practice was not introduced into training 
and the results obtained in this study are not unlike those 
of Kondo and Canter (1977). Since a follow-up has not yet 
been conducted, the long-term effects of this training are 
not known. 
Overall, the results of this research indicate that 
Progressive muscle relaxation and EMG biofeedback are both 
effective treatments for tension headaches. Neither home 
practice nor prior forearm extensor muscle training appear 
to be crucial or necessary determinants of success in either 
treatment modality although whether they do or do not 
enhance treatment effects is not known. Furthermore, 
although the introduction of timers into the self-monitor-
ing phase of one EMG group did not lead to a headache-free 
condition for those subjects, such an addition may provide 
a certain distinct form of cueing that better prepares the 
headache subject to effectively and successfully use the 
biofeedback signal in EMG biofeedback. Additional research 
is necessary to further evaluate these issues. 
For future research, ranked pairs of subjects, from 
their baseline frequency of headaches, should be randomly 
assigned to treatment groups. Another approach would be to 
compare the treatment groups in a group comparison while 
including placebo and no- treatment control groups , One 
could also compare the types of biofeedback .signals to 
personal characteristics of the subjects . Do primarily 
"visual" subjects achieve greater success when presented 
with visual feedback as compared to auditory feedback or 
the presentation of both modes simultaneously? The same 
questions could be investigated with primarily "auditory" 
subjects . 
Giving headache sufferers their choice of treatment 
modality could also be investigated . Each person would be 
given an instructional set (rationale and overview) about 
each different treatment strategy (for example; EMG biofeed-
back vs . Progressive muscle relaxation vs. Yogic exercises) 
and then allowed their treatment of choi ce . Perhaps motiva-
tion for improvement would be stronger in subjects allowed 
to choose and would subsequently lead to greater success 
rates than those experienced by subjects who would be 
randomly assigned to different treatment groups and exert 
no control over where they were assigned. 
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APPENDIX A 
Date Name 
-------- --------------------
1. What time did you p.o to ·oed? hou lonR did it take you to fo.ll 
-----
asleep? What tiMf> did you t,1nJce un? We.s your sleep 
------
resttu.l or not? Did you dream? Were the subjects 
-----
pleasant or unpleasant? 
------
2. Chemical intake during the day• includinn aJ.l. medict>.tion: 
Cof~ee cups Cola drinks 
----- ----
liquor 
---
Te a cups Beer 
----- -------
Others: 
Ciearcttes 
-----
Wine 
------
3. List and identify the practice s~ssions you nerforr.ted, the tine of day 
you did them, and wha.t you expP.r ience d "rhile doi ng t hem. 
1. 
----------------------------------
2. 
----------------------------------3. _____________________________________________________________ ~ 
b. 
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5. 
----------------------------------6, _________________________________ _ 
Ph:vsical exercise (whe n; ,.,hat} 
---------------------
Wh~n did you feel most tense today? 
--------------------
Wh .. r? 
------------------------------~-----
Uere you tired during t he dav ? 
-----------------------
Intensity of sym~toms (please label nedication on shart): 
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